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(57) Abstract: In a robot apparatus and a control method thereof, first, the state space of a motion model is expanded/contracted 
partially or entirely; second, a transition to a specified node of the motion model is described as transition to a virtual node and the 
node group assigned to the virtual node is changed sequentially; third, the number of emotions and/or desires used for generation of 
a motion is increased/decreased gradually; and last, the environment is evaluated and the sensitivity to each emotion and/or desire is 
updated based on the evaluation results. In a robot apparatus and a method forjudging the character thereof, a pet robot comprises 
means for detecting the output from a second robot, means for judging the character of the second robot based on the detection 
results, and means for varying the character based on the judgment results. 
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i^J ffl<Z)|g:9'>' T'Yv'V' 9 1 ~ 9 1 DtdS-tSVN-C. ^^^^J^^' T ^^^9 1 ~ 9 1 D 
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#fi)cSI8^^f4^:^BOfTli)^7=Vl'7 Ok fi> FN ODE, 00 (OH^M 

i^jej (^M^?fi^^ r2oj c%] {ci^M-rs ^*{-. mmi{Rmm^m(D ri 

J ffl<7)ll5>:7 7'-r/V9 1 AfdlSxIi^tbi^cifliloy — KNODE320 ^ NODE720 
. ::i(D^oi^^(Dm^mmi^ roj ;5^P>Bif^<^^te{-^M$tT.fc 9 . Xfi^Jg^ 

o 

(1-5) ^mm<Dmm<^mfiFRv^^^ 
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i^t \^x(Dy'^—i^m^mm'r^ :z fhx% 

^0:^^^ife«M)i^f4=^g<DfT«j^7=V^7 Ok co^^f^ll?: J: 9 — 

fife-rs ct 9 iciLfci i: {^cfc 9 . # r^ft^^x-i^^j *5 tt 5 frib^ 7=71-7 Oka, 
~ 7 Ok(„)(7)4^S^r«1Srjl^6^(:i^<b$itT, r^gj (DHu^tc:*5tt S ttl;^fT«j<?5 
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(1-6) m(Dmm<Dmm 

<^fT»)^7=V^7 Ok StFc pu 1 o ^m^-f^ X 5 {c: bfc^'^^^:ov^TiE-< 

(2) ^ 2<^^]6£co?F^S 
( 2 - 1 ) l^S 
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Eai~nodea3) :d^h^:L^m^i^n. Mj^^-r^^xcDm^m^PiQ-^-Piz^ 
isiT. ^tL^mmy — V ti^^) nodek ^^{ts^*(^. KN 

ODE^i~NODEa3;J'*^— ilt^tTSb^-?^ — i/P Ai (Df^M t ts^ ^ y — KNOD 

Eb ^(om^^umy — h^NouBf, ^(om^i^m^^A. is®./— knode 
fifesj {-#o-cr <7)— ii(^tTS!i^>°^ — ^p Ai ^m.<D—m<DnW}^<^—>'PA^ 

{-^ '9^^x.5J^'^{^$5v^r t). -(K^/ — knodEk t-^^-t-^Hy — K<7)*t;^?# 
it^Hu<^tTlb-'-?i?' — i/p Ai (D®^.<^)y — knodEb /5^b2>:(?5tTi!j^^°i5' — ^^p 
A2 <^®^(^y — KNODEc {c:^j5-r6fcltT-rtL<lr^B}-tf p ^1 t ;ei5-e# s 

o 

(2-2) :$:mfe<7)?l^li(c: J;-5^5' h n/J?>^ h 1 O O <Z)fl|^ 
^:i-e|ll 1010 OfS^fls^ LT^ 2(7)||Ji(^?!^^(:i J;5-<5/ hci;}? 5/ 

t'/h o 1 ^^{c^^< o:fy^(DiRmy — KNOD Eki~nod EK„;55^it feixTv>5 

o 
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^ix*fj^;;$-^-r. nWi^^^ — i^^r^/^ io2A'-io2 EH^mi^ ^HTv^s^ 
:itvf>#ffi!j^-^i5' — 7"</^ 1 0 2A~i 0 2E«, ^ti^Hm 1 6 Jzi^-T J: 
^(D r^g>^x— v^j {c:^o^^TS;$:^T»J^7=Vn 0 1 — KN 

TfifeS^T" — {c:*3it-5^^^^/— KnodEki~nodEk„ irl^y — K 

<?5 rfig:S>^7^ — v^j c^trid^^^ — X7 T^/H 0 2 A~ 1 O 2 EiCll&^^HfcVN 

•ri^/^>>(^^fSb^^°^ — :/P Ai ~pa„ <^S^t^/"-K. &.Tmz) tcoMft^M^ 
^^•TMJt^m 1 O 3A~1 O 3 t^fcy'T^ /i^ (SIT. :iti^^^^T^ 

ffWoy<^-'l^^ T /i^l O 2 A<?D7=""— Sr^^W LT • ti/5:S*=fTft^7=VH 0 
^10 3 A(;iS-^v^TS;*:tTSb^x/^ i o i i^<D#{5^y — knod Eki~no 
figL. S^tTS)^7=Vi-7 0k(„(cfi-:JV^Tffl&^^tfi£i--5o 

*fw#filSKji*#JSeOfT»J^X/^7 Ok (i. r(7)m^^^i;?rr-/^7 2 ( 

^T-T/n 0 2 A(D7='— i^jcftx-T ^i^^Mi mcDnwj^^-^ — ^yr^/^i o 2 
m$tLX\^^^ ^^^ms m(DMJt-^i 0 3 Bizm^\'^xm:^nW}'^'r/i-i o 1 

(D^iRmy— KNODEKi—NODEKnSrHy — FJC^m-TS J; 5 (^l LT T:^^ 
ffl<7)tf»)^7=V^7 Ok(2,^^^L. ^^tTWj^-7=VP7 0k(2)(;lS-5V^T^Tl)!J^ 
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/HOI (c:f^;&p-r'5ftSi^^°^ — T^/H o 2 A~ 102 KcDy^"—^^ r/j>^ 
^ ;v 10 3 \z.iil^m^M^^(r> ^^^:^'T — i>\ <^>{t^^ 103C~103E (^iS 

^V^TS;*:^Tl^)^f^/l^ 1 0 1 p^cD#iR2iiy — FNODEKi~NODEK„^liy — 

r<7) J: 9 }CbTr(?>^5/ hn7K:y h 1 0 OT'f*. S:*:tf Kj^ v=Vl- 1 0 1 ^<D^ 
iKmy— KNODEKx~NODEK„^-^i^^tLx^^£^$^i:S^T»J^^°^5' — i/P Ai — 

its J: 5 1-?"^ $tbTv^5„ 
(2-3) ^^i^(7)Bli<^lftf^^-a«5am 

Je;^-h(7)fl|^{c:*5V>-C, ^(D^iy h a ;}?5/ f 1 O 0 S^ff Ift^f^/H 0 1 
F^<^^^©y — KNODEki~NOD Ek„ {-^tL^*tT.*ff&$ii:5tTlb^^^— :xp 

A, ~PA„ ^ r^Sj {-#oTWi^!fe^M-t-5 J: 9(c:lt. r^gj i^Jt^cxn 
■^tz:i(D^-y h u h 1 o o Xi-±, J; 9 i3:S7^cft«j^7=V^ 101 <Sr:^T 

i^ti:-<xnwj^v'/^±i^ t \^x (D^"— ^ mt:mm-r ^ r t i>x%^o 

KNODEKi~NODEK„(^^|^;:f^-tt6#fT»J^N'i5^-:/P Ai ~PA„ SrgPp^pfb 
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mhti?>i^m^W:tmm(Di^mmmi^M^x. ±i^cox o — knode 

^<^tTSb^-?i5' — i/p Ai ^c9j®^;iS3r>-t, ^ r b<7)y — knodEai~node 

i^;±(7)fl|^(;i J;tbfi\ S;$:tTW)^7=Vui o i F^{c:{gi®y — kno D Ekx~no 
DEKn^^its ^*{::. — knodEki~nod EKn{--^tt^tL rii^ 

gj (c:#oT#iK^./ — KNODEKi~NODEK„l-^tt-€tt^^£;:#lt5#— IS 

(Dnmy<^~-^^p A, ~PA„ % ^^^Mi m. ^{i^^mi m. r#^^j ^^u? 

Ufc^ ^ «9 . ^T<D rfigg>^7^ — ^rii bTff idtc— K145r 
(2-4) ft!io^ig<^?i^S 

J <^tTi)!i^7^v^7 0k(i)~7 o^(^^(Dikm^m^m^^i^\.x^<m^\^^\'^xm 
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(3) Ha 

( 3 - 1 ) H 3 oHlifeoji^Stc: J: -5 ^ 5/ h 13 J}? h (^#1^ 
El 1 8 (^*3V^-r. 110 LT^ 3 (DmM(DmmK X hu^^y h 

Sttj^L. ^^^ijclfp^^ 5/ hill <Dm^:^^iz^n^i%m^^=^ 5/ h l i 2 A~ 1 

tLmU^=^^y h 1 1 3^t/^mgP^^ 5/ b 1 1 5 ;55iIiis£$tLS ^ <b {^J; Y)m^^ 

fl^^^SP^^ h 1 1 1 {-(i^ El 1 9 l^7jk-rx CPU (Central 

Process ing Uni t) 120^ DRAM (Dynamic 
Random Access Memory) 121^:7^iyv/3.ROM( 
Read Only Memory) 122, PC (Personal 
Computer) ;«7 — ^5^ — 7 3^ — >^ |h!8§ 12 3 RXfit-^^M^^ 12 4 

$p 1 2 6 t , :i<D^^y h n h 1 1 o LT(Z)^<$/7^ y 127 t^^i^ 

^$tL-CV^5o 2/ hi 1 HZi-i^ ^^y hu:^>y h 1 10(D|^^^ 

*:rcm§i5^-5' h 1 1 3(^tt. iJi-spo^^ia^ii^-rs/cifct^ccD ( 



32 



wo 01/39932 ^ PCT/JPOO/08472 



Charge Coupled Device) :fJ 9 1 3 O t ^ ^ — -^ib^hCD 

gf-fer^-iM 3 2 ir, ^U^^m^-r^tcl^co-^^ ^ r2^.>' 1 3 3 "lit^^O 
W^?rttJ;'3-rsfc«)(D;j^ I34i:. -<5/M3 7}?5'hiloo rgj {ci+b^ 

•fSLED (Light Emitting Diode) (^Ti^-fr-f ) t ti: 
^ tb^ e{^ifl^$^^TV^s„ 

^ bi^^mt^=^^ y h 1 1 2 A~ 112 D(DmWi^^'^. ^mU^=^ 5/ h 1 1 

2 A~ 1 1 2 DStJ«P«:^^- h 1 1 1 (D^mf^^l^. mSP^- 5/ h 1 1 3 25. 
lMK<*:|fP^::^ 5/ h 1 1 1 (Omf^^^. ^XJ^i^KmU^^ 5/ h 1 1 4 (^^M 114 
A(Dmi^U^^/£t'i:m^tl^n^mmm^<DTi!^^a.:^-^ l 3 5, ~ l 3 5„ 
St;«jK7^:/v^ 3^— i$'136i~136„ ^5ia^$^^TV^5<, 

^ LT^nb^ftiSS-fe V1M 2 8, 2 9^^ y^±>'\}-l 3 1 

> mm-^l^-^ 13 2, -^^ ;5'n;}N:/i33, :^ f — ;«7 1 3 4 RXJ^^ ^ T >^ 3 ^ 
— ^?'136i~136„/^ ^'(D^ai? V1^3fetJ«^:I L E DZ^U^^T iJ' ^a.;n^^ 1 

3 5i ~ 1 3 5„ ^tL^tbSir^£:-r5xN>^ 1 3 7i ~ 1 3 7n ^^LT=ii^ h 

/VgP 12 6 (^<t-^^aie]l^ 12 4 i^j^^tts CCD;«7^^1 3 ORXJ^y<y 

■T^y 1 2 7fi, ^tu^tbft-^^siiii^ 12 4 <^^i:g|g^M$nTv^s„ 

'^mmv'-'^' RXJ^^^^^—'? ^m^m^ tz^^. ^thh^^ti^n\^u^<p^ 1 2 5 
^^LTDR AM 12 1 p^(Dm^&imi^md^^m-r ^ o ^t-m^mmm^ 124 

T= — i^^mi^feSl 9 iZi^. m^SrDRAMl 2 1 rt<DB^^{4e{c|&«rt-r5„ 

^ bTr(^ J; 9 LTD RAM 12 1 {^l&j^ $ ti./c^S-fe' i/1h7='— ^ , iij^T^'— 
#^7='-i5'S.T>V^'5'^ y ^4v^-^fi, rcO^C PU 1 2 0;d5-(7)^5/ ha 

^^±CPU 1 2 M 1 0 60mM;55tSA$tLfci^S«NFx P 
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i^^zL^^y hill OEI?JKL7fev^P c;^— K>^n >y hi^mm^tifc^^ ]} :fJ—h' 
1 3 8 X(i:7 7 v/^ ROM 1 2 2 {c:fe$ft$^^fc^J^aI:/^ p C;)!7 — K-T 

:/i5^— :7 3i-;5<.iHii^i 2 3 i^xjLnmmm^m v. :m^DRAMi 2 1 

^fcCPU 1 2 r (7)^Jiai(7) J: 5 {-ft-^^iO;aiHl*& 1 2 4 j:«9DRAMl 

$ t>{CC PU 1 2 0 r (^^HlJtlf^mST^DRAM 12 1 bfe^Jt^:/n 

— i5'13 5i-'13 5„ ^mm^'^t^ ^ ti^X gggp^^ix h 1 1 3 
Sr_LT:£;&(-^^-l^fc «9 . ^mifP^:::^ 5/ h 1 1 4 <Z)^J1 114 ASrSi^^^fc «9 . 
^JHlgP^c:! 5/ h 1 1 2 A~ 1 1 2 D^^Hj^-frT^fT^-fr-S?'^ ^(DnWi^n^"^ 

So 

*fcr(^^c pu 1 2 0 je^S{c:/J;;CT^^7='-i$'^^fifeb. ^H^ft-^^ 
SlElSgi 2 4 LT^^ff -^i LT:^^-;?; i 3 4 {ci^x. S r <!r ic: J; «9 ^1^^ 
^m^(dS-^< ^^^^gpi^ttj;^ $-lirfc 19 . iilicT) L E D ^^,!l:T> tN^TXfi^,^ 

S o 

(3-2) ^J^^:7"^^r^ Aoy ^ h !>^Tfl|^ 

1^^^ 2 0 {ZL^T^-fo r 2 O j;i*5VN-c. ■t'V^^ • K^^^^ • 1 4 0 

7=V^>r • K7^^^ • -fe 5/ h 1 4 1 j6^^«|fiJc$ti.TV^5o r (^^-^#7="/^-^ • 
K^^/^fix CCD;<;p«^130 (HI 19) ^^^5? -^^«7)ii^<^ =i V — T? 
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i^tlUTiiy-^ 5/ ^ . i^ — . ^^^v^oi ^ h 1 4 2 fi. ^y<^ p. ' V9^y< ' ^ 
-Cir 1 4 0 (7)±{iSI-{ie 0iJx.«'_hj£E<Z)#S-lr >'1f^Ti5^ — iJ' 13 5 

1 ~l 3 5„ m(Dy^—V^^T\zr'!^±^'r^tii!b<D>C^^'^ — 7^ — :^^m^-1r 
6 y 7 h '>3:T8¥T'^i5^^'-^^/^ • M 4 3 t . mM(^^^;^^i^*<^^ 

5 h M 1 0 (Drnm^wm-r^yy h '>^^Tl¥Ti^^'5 7='■t^v k 

• o/j^ix h 1 4 6 ar;5^b^fife$ti.Tv>s„ 

-e^, — • h 1 4 ;^:7'v?a.:5' h • -^^^--i?^ 1 4 8S.tJ«1^ 

-t*>; • -^^ — iP^ 14 9 d^b«fife$nTl/^-5c ^<^m-a'^::^v?3iiJ' h • — 
v?-\' 1 4 8 fi, a 5/ ^ • -i^—y^ . S 1 4 2 , 5: K/V • 31 T • 

U^-Vl 5 0. 2a.tJ«T^!J — i/a :/ • l^^ ir 1 5 1 lZ.^t.t\.^^y^ M>aiT 
p(^^»i-^iS*l-T?rt=S-rS y ^ M>3.TS¥-Cfc9 . tf>^ • — v^^ 14 9 
it. p<^y;«7— K13 8 (igi9) t^t&i^$tb;^c=i^^ V3 v:7T-i'/^{c:|Bi^$ 

5 y :7 h rj7:xTS¥T-fcSo 

^ K/l^ • 1^7 J. T • ir 1 5 O fi, t3 4^-7^ ^ ^y^ • -th — . ^ h 1 4 

• U'^^ 1 5 1 ^ • i>:3iT • i^H'ir 1 5 o (7) ±{4® {31 fig 
i^f£ y:7 h^zc rm^^^Mthm 2 1 RXJ^m 2 2 



35 



wo 01/39932 PCT/JPOO/08472 



^ K/i' • j: T • ir 1 5 0 {cdoV^Tfi. HI 2 1 ib^hhmh^>^j:X o # 

mm^m. ^m^mm. m^t^tam. ^ ^y^±^^-^m. m^^mm&xj^^mMm 

<^#{t^^S^i/i— /i^ 1 6 O ~ 1 6 5^UizA:h±-^>y^ ^ ^ :^ =i i^^^ — -^^ 

^it^^m-r^mtim 17 5 t7!)^hm}^^thx\^^^. 

:L<Dm'^m^^ 16 7 (D^iW^i&!M^i^=L—/l^ 160—165 fi, n Ti^y^ ^ 5/ 
^ . -t^w-^^ . ^ h 1 4 2 C7)^< — ^-t/I^ • n 5/ h 1 4 3 J: 19 DRAM 

121 (mis) ^^hm^iH^fi^^'ti^-^r^—^^mm.v^—^Rxj^'^p'r—'^' 

At}-^-^:yy^ ^ ^ >^ =1 — — yi^ 1 6 6 {i, ' tt ^^&ft^^S^ v^a. 
— 1 6 O ~ 1 6 5 btL5^5Q;S^^m^-S<5V^T. T — ^ W Lfcj. 

15 1 (m 1 9 ) izm:tj-r^. 

T^V ^ — iya • U^Tir 1 5 1 (::*5U>T{*, 1^1 2 2{C:^-rj; 9 {d, fTllj^7=^ 
V 1 8 O , nW}m^^^t^^—/l- 18 1 / ^^^i^^— 18 2.^ 
1f^f=^/H 8 3 S.T^:*:tg^7'VH 8 4 5 oo^i;?^. — P^^glfiK $nTV^<5o 
wO:®-^fTSb^^VP-7^ y 1 8 O (e:{*, IS 2 3 {:i;^-t- J; 5 (ci, fy<yTV 

^i^mniz^th^fx^Mft-^'^X ^ ^tL^n3AAz:bfcfT»^7=Vn 8 0, ~i 8 0 
^ LTrtLf>fTlt)^-7=VH 8 Oi ~ 1 8 0„ ^fL^thX:fj±-^^^y^^ 
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:^£:i3^(Dmm(Dmm(Dm^. ^nsb^T^vn 8o, ~i 8o„ fi, ^(Dnm^ 

^■^-t^^^b LT. ig 2 4 j; otHl 0(Z)/ — K (^^S) NODEo ' ~ 

NODE„ ' ;i^f5ft!l(7)if(7)/— FNODEo ' ~NODE„' {Clj^ig^i- -5 ^^$r# 
/-KNODEo' ~NODE„ ' m^^^-T A'R C ^ ' ~ARC„/ 

^^6<J{C:. ^fT»)*-7=VH 8 0i ~1 8 0„ fi, ^tb^^xg S(?)fTlft^7=VH 
8 Oi ~ 1 8 0„ ^?l^^!fe-rS#y — KNODEo' ~NODE„' id-^rtb^tb^ 
f£:$^^:-r. rtbby — KNODEo ' ~NODE„ ' r ^ <?5|11 2 5 {C;^-r J: 5 

^<7)<^Si^#^ 19 0 -t?(i, -^Oy — KNODEo' ~NODE„' ^^:^3V^T 
tt^oTHI 2 5 <7)t»tS^#^ 1 9 0 -e^^tbS KNODEioo ' ""^ 

-^^^^m (BALL)j ^i/>5^i§^ji^^:is^;t ^nfe^^ici, ^mm^i^^t 

^\Z.^-:^ht\.^^(D:^—;V(D ^i^^ ^ (SIZE)J ro;6*e>1 000j Ofg 

KT'fcSr^^ ri^^i^^^^ttU (OBSTACLE)j t\^omW^^i!i^^^h 

Mz.m^\^. ^^mM^^^hm^^^hf\.^^(Dmm^i^x<D rggpi (dis- 
tance)] 2)S rOyO^blOOj (^^fflT*fe5 n i:;&5M<^y — Kt^^j^-rSf:: 
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/n 8 3\z.i^w^tirc r#u?.( J oY)j. (SURPRI SE)j ^L<tt 

r^.L^ (SADNEss)j <^v^-rtl'^^<^>-^-?^ p< — rsod^fjiooj 

*ybt^ii3i^^ 1 9 o -c}*. ^m<Dy—\^^(Dm^m^i (Dmi^^n?> 

^ / — Kj <7)^rj{c:^(7)y — KNODEo' ~NODE„' t!)^ hM^"^^ ^ ^ — K 
(r>rT\^^^^f\.t:.^X<D0ki'¥ib^m-^f't^\z.m^'^^^m.<D^y— KNODE 

o' ~NODE„ ' ^(Dm^m^f)^ ^^(D/ — Y^(Dm^m^i (Dmp^cDnm^-t 

SM^{-^tb^tL|2Kii $tb, ^(7)/ — KNODEo ' ~NODE„ ' \Z.m^^^ 

it T/}?— /U^Sr^^tti (BALL)J ^O/J?— /K^ TSIZE ^5 To 

]J ry — KNODE, 20 ' (node 120)j (C^^"^^, 

^ Faction i i (Drfmi)^m:fi ^ t t^j:^. 

9 0 ^ UTlB^^tbfcy — KNODEo ' ~NODE„' ^OH^ < o t> 5 j; 5 
^^^^^^■^^(bflf^t^^j:t'\^^ ^fJEEJ-f-Sy— KNODEo ' ~NODE„ ' (D 
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T • u^i' 1 5 0 (Dlii:h±^:^y^ ^ ^ :^=2iyy<^^ 16 7 (ciHttii-'So /^^sro 

i8o„ \^t'^^miiL7Dm<mm^tix\^^^o 

— ;J^^ ^^^i;?^— 1 8 2 Ati'^-^^y'r -< ^ — ^ 1 6 G-h^h^ 

^<&T$-ar. rjjfe-ebnf:: (»i6^>tbfc)j ^{c:f±^(^=fT«i0^m«*^^-h#^ 
its <t 5 tT»J^-7=VL'^-r y 1 8 o (c:*3lt5^f£:-rsfir»j%7=Vn 8 o, 
— 1 8 o„ (^^f£:-rs^^#^Sr^5-r5o 

^if ^T^'/H 8 3 \-±^ ^mXJ^ ( j o y )J, b;^^^ ( s a d n e s s )J, 
r^«9 (anger)j. rj||# (surprise)j, f^tS (disgust) 
J ^tJ« rSetb (f e a r)j O-^ft 6 0(7)tf i^I{:loV^T. #tf Sb ^l' i: (--^(^tf ») 

w^^^xy^^(Dh^<D^^y v^Tt^iy hi 1 o(D'^Witi^^(omm\z.n\^x^m-r^ 
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ECt + l]' =ECt]' +k/ XAECt]' (4) 

^:tb(C^LT;*:fig^7^VH 8 4 rjlib^ (exercise)j, Tg^f^ ( 
affect ion)j, (a p p e t i t e )j ^t/ r$f^,C> (cur i - 

o s i t y)j £^)^v^{z:$6^Lfc4o<?^g^:3^t:^;lov^T. 

*<D3fi$^^i-^-?^p< — ^^^l^i^bTV^5o ^ bT:*:tB*7=Vn 8 4 inf> 
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I Ck + 1 ] 



= I Ck] 



+ ki ' X A I C k] ' 



(5) 



^m\^^xiik(DmMi^i^iir^^(DmM<D^<9;^—'$'m.i [k + 1] ' ^^mb. r 

*fc;2^tg*7=Vn 8 4 ti. TttgJcj (c:ov^Tfi. X:h-^-^>'r ^ :^=i^^y<^— 
I [k] ' = 1 0 O -Bi, ' (6) 

r^^Sfej (D^<^ :^-"$'m.l Ck] ' SrmtfcJL. i (7)?ll^)i5gm^m^£<^)-^gJc 

— /L' 1 6 7 Ji, m 2 1 J: 9 _h^E<?)cl; 5 (;i LTT:/y 'ir— i/ 3 >^ . u-r 

ir 1 5 l(7>fTl&^J^;t^>?rr— 8 1 btvS rMitj. C^^-S^J. rni< 

^mtl^ 1 7 5<7)^^£:-rS{t-^«LS^-i^^— /I- 16 8—174 
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^ :itihi$^^'m^iy^—/^i 6 8~ 1 7 4 ffW}=^-^:^ h'i^^x.hn 
S t ^mnWi^-^i^ K{:IS-:JV^T. ^<?)fTtlj^fT 5 fci?){c:^^S-r 5 T ^ 
^?l35i~i35„ (1^19) {c:#;t5-<#1^ — 13 4 
(ig 1 9) fi^hmt5ir^=^(D=^^T — d'lSLXfJL\^ rgj o L E D{c:-^;t'5PibT' 

— ^i'/H^jJ^' .y h 1 4 3Smt#AQ.SIl]SS 1 2 4 (EI 1 9 ) ^m^l^t l^rMft^ 
-r^Ti^'f'zrai — ^ 135i~135„,^ f — 13 4 Jl,nL K D izM^mm 

(3 — 3) ^5/ht3;Kixhl 1 0 
(3 - 3 - 1 ) ^TltjCOftfeS 

ht3/j?5/ h 1 10 (^fi, if ^^b<7)#!)# It ^ CT. ^tz.t^ii-^^<D 

o 

V^5o ^UTT:7"y <Jr — 3 • -V' 1 5 1 Otrtb^T^V^^ ^ ^7 y 1 8 O ( 

13 2 2) {^{i, ±i^Lfc ry^5,7" y ^i;is^i?/^< /^ofc^-a-J m(^^^Wm^(D 

c7)4o(D^gtc:M#L;^c^T<D^f4^:Sg (jeAT> i g <i: 

) {;i-oVN-c. EI 2 6 (^:^-r J: 9 (-^ nm^'f/^l S Oy t L-r. rii^tt^j, r:^ 

8 Oka)~ 1 8 Ok(5)>65^lt ^:}^TV^5c ^ LTtrSl^T'/^^^ y 1 8 1 "Cf* 
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^KDm-B- TM^SBJ <7>#ff®!l*7=VH 8 Oko)fiy — KNOD Eo ' ~NODE 
„' (EI 2 4) OiJc^5/>/^<^ *fc^*L?>tT»J^7=Vn 8 Ok(i);0^bW;'7$tl.Sn 

W}(Dp^mh fyN^-vi (rii^^Bj fflt^^fr^N'iJ'-:/) T-miiij r^^?^-:/ 
Sb X « » f*3 ^ i o T V ^ 5 o 

#j t/£5J:5{-. r^-iyg^-j ^c:o^/^T{im^- r^<j, r35roj, r<65j 

i^(cJ:i9 r^pj t^^^^^iz.^ r-thtj7^Kj iiov^T^i r/h$<^VNj 

:^fcr(^i:^r>^y i/3 • U'^iri 5 1 (^)^^^v?^— /n 8 2 (H 2 

ti^-S^5r^1^LT*5 <9 . P^:tl±-^l^y^ ^ ^ :^ =i ^-J z2.—/u i 6 6 

^^h^^^i^^ m^f^m-^mm B# PbI It ^ /fc ^ {c: S V ^ T . j^fe « ^ ^ - (^)^it ^ 

*fcfT$ti^7=vv^>i' ^7 y 1 8 o :L<Dm^7i^^^ibth^ t . ±j^(D^mMm 

Ok(i)J: 9 ^jy- KNODEo ' ~NODE„ ' <7)^^S^< . * fc i ibfT»)^7=' 
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8 0^(2){;iti6oT. m^U r^fr^^t^j {c:ov>Tfi#T^ ^^^i — ^ i 3 5 , -i 

3 5„ (Ell 9) <Dmm^Mm^M<-r^-^^if\^X r/>L(*Lo;6^t9 J t^<^0 

— ^(Dmib^ ^'P^m\. rw^^j ^tj? r^A»!j t^^n^tb^f/C^-lirT^i?)^^ 
^(^i:^ r/i>^flgj, r#^^j Rt>« rfigA^flj (T^^trSj^r'/n 8 0k(3)~i 

ODE„ ' <^)|S;dS^< Jfc , :^fc^tT.bfT»l^-r'VH 8 0k(3)~ 1 8 Ok(5,;0^bm 

my^^^mmm\z.m\^x. nm^BLXimm^ m^mu ^^^^ni. r# 
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(7)||^6(7)?l^S<^^-^^ h n 7}?5, h 1 1 O (7)^5^7=Vl-fi, Ill2 7{;i 

i-/cet3-^:::(?5^iy ha/}^o,f.iio (om^. T^V ^ — iya 1/ • w>r 1 5 1 
(|g|2 2) otrSb^^/i-^-r y 1 8 0 (zifi. ±xli<^^^SMJl^{^JS S {-o 
VN-r, fii^^fi^j, r#^^j Sit/ r^ASflj (^ff»}^7=vn 80^(3,-1 8 0^(5, t 

;5S$i-eaiVA ri^>!r LV^J tit&cDfTt!j^=fTt5i^6fe«)(7)tTt!l^7=VV (CHI LD 

'^^fctb<Dnm'e7'^/u (CHILD 2' ) ir;a5^^$t^TV^So 

J: ^Sb^d^iit-eiiv^ ^v^bv^bJ L;rcttl&(^fttljSrtT:b-yr5fci?)<7)ff S!i^7=Vp ( 
YOUNG 1' ) rtiJ; «9 tjl&.#:i5jg< ;i^ome>:6^?fe r#iij 

mRX^W}i^^nt>'^^tiib(DnWi^v'/i^ (young 2' ) i:, — 

(DtrllJ^T'VL' (YOUNG 3' ) ti)^mM^t^X\^^?>o 

iD'\±^tiisb<DnW}'e^/u (ADULT 1' ) r:ixJ; «9 t>i6#:asmb;6*T^il 

ADULT 2) rttj; 9 t>Rit /J5?t?>/5»^-eil< . ;?i^ofTifti;d5/j> r*5 
^jfeLV^J i4*&(7)frl!li^fft3-€:§fc*(^)fTift^7=V^ (ADULT 3' ) - 

io>'^^r:iib<DnW}^y^/^ (ADULT 4' ) ^ $ tbT V^ 5 „ 

^ LXT-^V dr — -> 3 ^ • ir 1 5 1 18 2 (022) 

> ±3^(^? J: 5 tctrHj^-T^Vi-^-r y 1 8 0 (ci^LT r^;^^^^" — $r±tf$ 
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'^^f:iib<Dm^^n Vmi^. ^^P^mi mP^T-l*. ^<D r^^y^y^ — i^S (;i*3V> 

(D rfigs;:^-7- — (DnWj^y'/i't l^x t'(D rtt^&j otrSj^T^Vi'CH I ld 

1' . CHILD 2' , YOUNG l' --YOUNG 3' , ADULT 

1' —ADULT 4' ^m^^^Tb^^mm-r^o 

^(DM^ r/>^S8j r^g^7"-i;?j d^s^, ^;&<^) ffigg 

^»J^{^ ^'P^m |C:*3V^T r^>!r bV^J +t*&(^ff t!j^7=V^ (CHI LD l' ) 

(young 3' ) {c#^T■r5::i^5T't7'iv^„ 

S o 

( 3 - 3 - 2 ) ^1tStJ*;*:tMO^M 

^^;5^5«l^{;:;!iP;tr r b a 4?5/ h 1 1 0 (^^-g-, J: 5 ^^c^frKjc^ r 

-t*>fet>*j^<7)--S5' h 13 /-Ks/ S 1 1 0 (D^^^ T^^y -ir — v^3 • 15 1 

<^^i*^7=VH 8 3 (13 2 2) El 2 8 (A) ~ (E) {C;^-rJ:9:fe# Tfife 

^ o^lftbtC^-T S (4) k , ' O^jt <lr ^ tt^tbfa^g L 

fc^r-Y/V (^i^T^ rtb^j^^if XN°^ ^ — iJ? 7 T-T/l'^iq^^) 2 0 0A~200 

^LT^1f^7=^/H 8 3«. ?0«B^(^{± (-r/^t?*> r^S:^7" — i^J }65 rig^ 
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^fc^lt^T^/n 8 3 ±5l!<DfTi&^7=Vv^^ y 1 8 0 (022) 

y:^—'^yr^f^2. o 0 B~2 0 o E (clE^$^^fc>E^j^;;-r5^^^-■?:*^^m^ff■t■ 
r:^i^fiaj T'«. 0 2 8 (B) b t> J; 9 (^1 . T^Utj, r^Hj 
l^aicLT. 1112 8 (C) ~ (E) }c^-rj;9{-> r/>^tt|3j ra^t)?j\ r 

r^KAS^j {-^.es <t^Toif i&^^T»Ii br^m-et -5 J: 9 {-/^So 
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iCO J; 5 i^:L(D^^y hUTj^yhllO EI 2 9 (A) {ZTjk-T X 5 t^l. 

-n<»r (^^{21 LT. T>^y — v^3 • I/^"^ 1 5 1 07^tM^7=VH 8 4 (E 

2 2) |g|3 0 (A) ~ (E) iZ7jk-r X 0 fj:^ ^^m^^T — i^i :^t(D^m 

y<^?^—^Z^T^/l-tV^^) 201A'-201 E^S*&^$nTV^5„ 

(^)SPg-c^i), rii^t^j (^sfcti^N-^Tf — iJ''7T-r/^2 o i A{j:i5iE$n/c^ 

:^fci^tg^7^Vn 8 4{c:}i, 8 3 ^|5];^(c, ^^M^y' — z^] Tit 

±:dt?>mi:i^m^t^^—/i^i 8 2 (1112 2) t>^h:Lin^^h'^^m^7^t^^hti 

) ^(DmWck,' (Dm^. Mft^-r^ ^^&:^y^ — i:^i <D-^m^<'7 :^—^'7t>( }V 

2 0 1 B~ 2 0 1 EiciaifB^nyci^f^&i-sfjtfci^tL^tLjgff-r'S J: o {c/^$ht 

rcT) rgg^fl^j -e«, m s o (a) d^b ^)PJ ^jS^/^ J; 5 tci. r^^^ 

J m^<^><|ft><^^3H:<^^^ki ' c^ligds^T roj iJi^^^nTv^-So t^ox 

^ ^ - ^ ^tt It ft t& ^fife izi-feffi $ *L 5 ) o 
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mmi^i^x. mso (o ~ (e) {c^-r^^t;!. fa^^Wi i^it. r^g^j, r 

:L(Diio \Z.:L(D^^y h t3 ;J^^5/ h 1 1 0 T'f*. HI 2 9 (B) {^iTj^i-J; 5 

(3-4) ^^JS<7>?f^Scol&f^-&l>*^m 

o 

tJ§oT^<?5^5' hn7i?2/ h 1 1 oT'fi. frlJx^ rgfe;Sj \^w^xmt^Rry-:ie^m 

(DmWiRX:^ 1 o(^@Jc5^5ii^fj*^* Sfcfea-— if h 13 7j?5/ h 1 1 0 <7)fT»j^fl2 

J i)^±.ii^^\^-:yf\.xm:'^X%^'mmRX^'^^<DWL^mM^'^^i:o\^\^f^^b\^ 
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^> ^^4^I^a±$-^t#s-^:y hciTi?-/ h^mm.x^ 
(3-5) m(Dmm(Dmm 

hi 1 oizmm-r^xoici^fcm-ki^-^^^xm^tiTb^. ^^mmi-i^tn^imh'r. 

^(DWi^. ^m^\^mM^^^x oi^um-r^mm^^ti.xmm^y^/i-i 8 3 
Rrj^m^^r'/i^ 18 4 ^mm-r^ xoi^ i.tcm^i^^^^^x^^tzTi^, :^^mn^ 

xnWi^m^^m-i-^mw}iSLij-y.\^'^iK(o^^ , ^mm^mii\i-^^^ ^ o \^nm 
^j^j^ rpn<j r*jg-e5j ^^^t*) s:7j«^i§B^FBi{cs<5v^T. 'iimi^m^m.m-t 

r/>^««j, rw^^j r^A«8j (d ^mMxmmRn'^i^(D 

t;^{^fTlft^7=/n 8 0, ~i 8 o„ ^^«-^v^T^T«J^^^i-•5^Ttll^fife#^^ b 
■r<7)tTl!i7-i':^^ i; 1 8 0 t;i^^<^fT»J^7=Vn 8 0^ ~ i 8 o„ Sr^itS j; 5 
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6) ^fifeft lx^/^<^ii5v^^ti!J^7'V^l 8 0^(2)^1 8 0k(6){-^Mi-5tT»j^7'V^ 
^JE#©:Sr, ^^^v?rL-/n 8 2^Wift^7^/W7>r y 1 8 0 J: 

fife 5rJtS < iSffl-r 5 ^5 -c # -5 o 

r^^j, rj^sj ^u? r^nj c^^eocT^wsft^^its t^tei. ^5H:i:LT 

m^{co^^TKB-</c;55, 7^mmn^m^mib-r. mmRxj^w:^(D^Rx^mmi: 

Tfi. r corns >^<^^3^ tJ?«^ ^ JlS< jgffl-rS r ^;5S-Ct5o 

(4) m4(Dmm<Dmm 

(4 - 1 ) m4<DmM<DMmi^^^^^y H a b 2 O 5<Z)«|fife 
mis (^4oV^T^i. 2 0 5 n^i^t \^xm4:<DmM<DmWA^X^^iy ^^5/ 

mm-^^m^^mir^^mi^ (4) (5) ^^m^^^ x t)i^ti:^tix\f^^7!>i. 

^r'-^J^S-rJ^^^T^'-^jfe^) ha 7^5/ hi 1 o if 

«?^Jx.f^^-f-':d50|^lc: rpn<j i^tm^iz. mx?>j r t^L^^v^:»-g>, 
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o(co^^■r«. r^girjj r*:u«j ^±if s J; 9 lt. frift 

o 

^ 5/ h n 7^5/ h 2 0 5 {cl5ov^T^i. m 2 2 \z.7f^-^r-:r^)>r—i^^ • 

U-r 2 O 6 (^^^f ^7=VV2 O 7 ;d5^^j^^AT' (««Jx.«' 1 ~ 2 ^) 

^<Dt%(D^(Dmm(Dy<^ ^—^m^E^ (t) ' , m^^i^mmti^^A^nxT!)^ 

Ek =Ek ' +Ek (t) ' XAT' (7) 

T.„ =T,„ ' (8) 

*fc^1f ^7=^1-2 0 7 fi, h n 4^5/ h 2 O 5 (Z)m^iSA<^)^ih^ (^y:^^^ 
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iz.i^Lx^i^m'^^nt^imm.Jzv) i^m^m^\^i-±. m2 8 (a) - (e) (^:ov^ 

TJi5i!iLfc^1t^^^^—^>' 7-^/^2 0 O A~2 O O E <0 9 *><?5*rjc£:-rs r^;^ 
— v^J (T^^'lt^-?^ ^ — ^ >'7'^/^200A~200 E {:i|ax6 $ tbT V^ § ^ 

. ■C^iJ;!}** r^TJ?j (7)ttl!l{C:oV^T«#^fi»J<Z)i^'^«^^Ek(,,,.l,(D^tf^i[ (SE 

k(totai)) i^MLXio C%] ~5 0 C%]. r^,L^j (z:ov>T(i5 C%] ~2 0 

C%]^ r^lpj idoV^Tf*! O C%] —60 [%] (D iiO\Z.Wt'&^iC\^X\^^o 

7) ^\z.'<ik^xm^\z.^mm(D^<=7 :^-'9m.<j>m%'^Wsikm^<Dmw^^^\^. 
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itbi:|^^(ClLT. 5tc|g^7=VV2 0 8 (0 2 2) ^^J^K^AT' 
U = U ' + Ik (t) ' XAT' (9) 

(^^1[#:t,„ ^ ^ (8) ^(c: J; ^m^sJc^ai-rSo 

*/c*tg^^Vl'2 0 8 ii, h D 7^5/ h 2 0 5 omMSA<?5ff Ih^idft^n 

^ O 8 fi, -^s' M^/i?^/ h 2 0 5 OSM^St^A ^ tL-SI^ {dgJc 
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izi^hx^i^mm^fit^mmxy) hm^m^\^\-i. mac (a) ~ (e) (c-ov^ 

X±j^]^tiW:ii^y<y ^ T ^ /^^2 O 1 A— 2 0 1 E<D ^■h(Dn}t>-r^ Ffifeg 

— <D'0J^/<=7 :^ — ^ -7 T ^ '2. O 1 A~2 0 1 E (ntSidi ^ tl/T 5 ^ <7) 

1^ « I ^ L T # ^ 3^ r ^ { ;i 5 m C7) ^ fc * T IS ^ ^ T V N S o 
(4-2) ^^](feW?I^^(7)Wl^tXtJ?5a:^ 

S o 
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(4-3) ^(Dmm(Dmm 

^ hi^±j^(Dm4(Dmm<Dmm\^is\^^xn. 029 (a) ^ (b) iZ7r:'txo 

^^¥mi. f^i^-^mu rw^^j j3:tj« r^Aflflj 5 ^p^-elf «>st;5^3jt(^ 
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<7)^;5SIii^iiJ!lPL-Ct^< #-^^;l-oV^-Ci^l^'<fc;65^ ^^mmi^^m^mhir, it^ibt^ 
r^A««J (Dhti^ r^^sgj fj:t'(D ^^nx ^^M^y^ — l^ 

mcnm^ey'^/ui s ~ i s o„ i:im-5\^^xnm^^^-r^nm^^^^t u 

X(DnW}y^ y'^ y 1 8 0 {^^^(^trSb^T^'/n 8 0, ~ 1 8 o„ ^mn^ J; 5 

^ hi^±^(Dm4<Dmm<DmmK:ts\^^x\t. mm(Dmm im^\t rpn<j r 
mx^}) <D^mRx^mmmmi^m-^\^^xnm'^v^/i^ 1 s o^o)-! s o^,^^^ (02 

6) ^^ft l^^yK^i^v^ffi!J*7=Vn 8 Ok(2)~i 8 0 k(5){c:^jgi--5fTiii^7=Vi' 

^ ^ je: < iiffl -f- 5 r t -c # 5 o 

xn. :i(Dmm^(DmRv^mm^jM:<mm'r^ c t:d^x^ 
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2 0 7^U?^t6^7=^^^2 0 8 ;^s#^t«)X^i#^3^^ic:^■t■5^l£S^^n^^^Mff-r 
5^^fe^ LT. (4) (9) ^(D^Wnk, ' > ki ' <^>fj£iSr^M-t- 5 J: 5 

(5) Us <Z)^li(^)?|^^ 

:Lt7!>^x% 5o 
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( 5 - 1 ) ^ h n 7}^^ 5/ b 2 1 0 cO#|fiK 

HI 3 2 {3:;^-r J: 5 (-^ -^5/ h t3 ^ijt'i/ h 2 1 0 n^i^a^m^^nxid 9 . ^j^ffi 
'^•r^mu2 lit. mm^mm-r^^i^^2 1 2 S:Km^^^S:^2 1 3 
A~2 1 3 D^. M.mK^^-r^m.mn2 1 a t^m^-r^^t\z.^^xm^^ 

tL, 212 (c:>E^ LT^^ 2 11, 2 13 A— 2 1 3 KMi"^ 2 14 

g|gP2 1 1 {dfi, itC+B^ iii^^ij|^-t-60»J;tfiCCD (Charge 
Coupled Device) ^XfiL^MmM^^ 22 Oh. :?{-^B^ L 

. ^^5r*W-r5-^>r i?' 2 11^. PtZlffi^ t° — :^ 2 2 2 ^ 

3 V Yxi^^^\%-^2. 2 3^, <^)^/^ af^^^ftfe^tt/c^ i:^^m-r5/c«) 

2 5 t;55$li9f+tt btLTV^So 
:2jc#:$p2 1 2{;ifi. m^^^-f ^{tLm.\z.^< ^y- ^) 2 3 1 i: * 

J£gP 213A— 213 DOMiS^^. J^^fP 213A~213 T) hi^W^ 2 12 
(^)Jil^?fP5^. ;*:^*:|FP2 1 2 hm^2 1 1 (OM^^^S^. ^^i^U 2 1 2 i:KJl>SB2 1 
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4<Dmm^^^^j:}fn. ^n^fX^CDTi^ ^=^:rL^^ 2 3 3 A~ 2 3 3 N{;iJ:oTil 

5 J: 9 $nTV^So J: p {-^^^ h h 2 1 0 fi, ^g-x^^^zc — ^ 

2 3 3 A- 2 3 3 N$rlg»)$-li:§r ^(c:j;i9, P^fl5 2 1 2 ^JiT:fe;&(^^f>i^fc 
•5 . ^mSP 2 14 t) . 213A~2 13D LT^;&^-frfc 9 

(5-2)^5/hn;J?5'h21 0(^|HlSSfl|^ 
r iT|g|3 3 SrfflV^T-<5/ hti^^y h 2 1 0 O [a] JiS#|^ (^o V > TU^BJ-T -5 o ^ 
1352 1 2fi, ^ 12. l^t>'y^— hrii/ Hn — ^^ftSP2 2 3 § =» -v' 

K^{tgP2 4 0 ^, K^^.SfeSF|5 2 2 Q-Bl(J9 5'^-feVf-2 2 4 ^) S^gpir 

2 4 1 ;^f-;<7 2 2 2 t , ®^*^^2 2 5 ^ ^^LTV^^o T^ft: 
IFP2 1 2 fi, x^-/^ y 2 3 1 ^^-rS ^*{::. ^(D^m^^^y h n 5/ h 2 1 O 
^i^(7)W}i^^M"0-t^fzii>(D=ily h^—'y 2 4 2 t . y^yy^V 23 1 O^ft^r^^ 
ttJi~'5 fc«)0^-^ 5/ y Hr ^^1^ 2 4 3 StJ^^^/ h n 7}? 5/ N 2 1 O P^lfp-eig^^-f'S Hft 
^^m-r?>m±'^D- 2 4 4T-/^5F^gp-fe•^^1^2 4 5 ir^WLTV^So ^ 5/ 
ht3/}?5/ h 2 1 OCO^^fSgJdfiT^^^^ii — iJ? 2 3 3 A— 2 3 3 l^i^^fl^fi 

X m^i-i r#itj. rtft-frj. ^7^^'^/^^i§v^^:»tt'5J ^<^)*i^^S{ti-5fc*05^ 

(D1^$>V. hn — ^Sfsgi5 2 2 SRXJ^-^^ ^ 2 2 1 J: o T^tfig $ 

-^^{tsp2 2 3 dinm-rso y^- h='^ha-^^miFP2 2 3«, 

i^^^^mLTSmft-^S 1 A^±f^ in§r.=i h ^ 2 4 2 {;ii^mi--5 
o ■^^^2 2i{i, -y*;i5B)fM(^Jg^(ij5£;:c^c^^<^^i-S ^m^—lf(D 

^LfcW^^^^LT^^m-^S 1 B^^fefifeL. itL^=»>^ hn-^ 2 4 2 

tti-rSo ^<7)J;5(^:=i-^:/ K^itlFP 2 4 o fi, p,^ 5, hn/jf 5/ b 2 1 o 
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l^^fe^L. ^tt^=i h n — ^ 2 4 2 {^^^-rSo 
^gp-fe>'•t^ 2 4 1 5/^ir^^1^ 2 2 4 fi, jx — if ;{):. o, hn7l?-/h2 10 

-^(DWs^Ti^n. m^\-£ r/^T*5j. rfcfc<j ;e)^tt^^ttJ-rsfcje)co 

— ■7 2 4 2 {^iUffi-rSo 

^gp-fe-i/if 2 4 1 <^iii^^i?EgB 2 2 ofi. h a jjfo' h 2 1 o (Dmm<^mm 

r CD J; p (^;^1^^fp-fe>'1^ 2 4 l h o t}?^' h 2 1 O <D^gP:i*^^X. btbS 

^gp-IS^t-^SCT^^M^tiift^S 2 AjStU^M^ft-^S 2 B S^gPtf #m-§- S 
2$r^fifeL. :^tb^=i h n— 7 2 4 2 {Zlil^lil-t-'So 

P^U-^:y^2 4 -^5/ hn;}?-/ h 2 1 0 g #(7)rtlH5t>tS. X. 5/ 7^ ^ 

5fcfcO'^><7)T'fc 9 . ^^5/7"y-fe^^f-2 4 3^r;?f^-fe>-if 2 4 4 35^^«^^tLT 

^yTV-^>'-f- 2 4 3 -^5/ h O 7}f 5/ h 2 1 O (Z)^lHlS§{;imi!i^tt?^-r 
5/7" y 2 3 1 <D^&^i^iii't?>tii^(Dh(D-C^^ . ^(Z)<tWb^ci^;^T'fcS^<iy 
^»^mft-^S 3A^=':/ht3 — ^24 2lzmm-t^o f^-t:/i^2 4 4 fi. 

T-^^B^mm-^s 3B^=i:/M3 — ^24 2 {cilim-r'So ^(^>«t 9 {^p^gp-fe^ 
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S 3 ASU^Hft^ffift-^S 3 BT'/^ai^SPW^ft-^S 3 tr^fiKL. rHSr = ^ hn 
— ^ 2 4 2 iZ.mm-t^o 

=.>/ha-^242{^. =1-^^ F^ftgP2 4 0;i^^>^^$tb5Ji^ft#S 1 t 
. ^lFP-feri/1^2 4 1 ;&^b#^^^tL6iJ1'g|5lf ^m^S 2 i^ 2 4 Sib^h 

#t^$tL5F^§PlH^ft-^S 3 t {::S-^V^T. ^Ti^^^^ — ^ 233A~233 
N^igtb^-arSfcfcO^J^ftf-S 5 A~S 5 N^^^ ^1 *L T iJ' ^ — 
^233A~233 N (Cl^ tL^ttjUtU L TlgKj $ -fr 5 ^ t X V ^ >y h ^ h 
2 10 SrSbf^^-^So 

1 1 ^{i^>Wi^Jt-CX^^ r (75 5. -^^7^ ft -^S 1 O 2 2 2 

i^x^Ui^mts bfc <9 . M^ft^s 1 1 ^pi^^;^^ 2 2 5 izMHi i^xmm<Dm 

(5-3) 3 h n — ^ 2 4 2 {Zl*5tt-5 7= — ^^^{La 

::r-e=ii^M3— ^24 2 |C:*3lt6 7='— i5'^S|{;:oV^Ttft0J-rS„ ni/ h la — 

^ 2 4 2}i. =3-9-:/ Kg:ftAp2 4 O;0^b#t*&$;jT.Sm^m-^S 1 i!, ^gp^r:/1^ 

2 4 1 d^btt^^tb-S^^if ^m-^S 2 t . F^^-fe^/l^ 2 4 5 /D^ § ^-5 1^ 

T y :7 M>a:T6<3}^v^— ^^[QiS^JifeU. btt-S^J^ft^ S 5 SrTiJ'^ 

^^^>5r 2 3 3 {d-^^-r-So 

HI 3 4 (c::^-r J: 5 t-, =3 h n — ^ 2 4 2 li, t5'^S<7>F^W^^tM6^ 
{-^^-rSi:. ^tf;*:tM^7=VP^<k#©^ b-C(^^1t • :*:t6^f=Vv|fP2 5 O ^gft 

f^^^s^^^^i b-ccDtTiftR^^«gp2 5 1 tmmm^^^t \.x(Dmmm^ 
mm^2 5 2 ^^jt®a#iifP2 5 3 i:(c^it btt. ^gp^^^tt*&^tt5^t^ft-§-s 
1 <t ^^fpit^ft^ s 2 1 fH^mnm^ S3 t ^mm • ^^m^^r^/u^ 250 :s: w 

Sl^^m^lai 2 5 1 iZAtl-f-^o 
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/Vi: LT<Z)1fl!j^= 5/ h 2 6 O A— 2 6 0 C X' fj: ^ &:^mW}U 2 6 O m.%L(D 

Lfcg»C*^f=/l^^ LT(D^3it^= y V 2 6 1 A~ 2 6 1 C "C^^ 5 
2 6 1 ^^WbrV^5o S*:'lti&l¥2 6 O (D 0 ^'^Wi^ =^ h260A{i 

L$j 5tfi(j=^^-r^>o-efc 9 . iflti^rzo, h 2 6 o BfS r^b$j ^v^p 

if ^;x:=^ 5^ h 2 6 0 A~ 2 6 0 CJi, 'ittlJ(7)S-a•V^:^^J;t 0 ~ 10 0 W-^/l' 

^T'603S(^{;i j:oT^tL^;^b^b. -gt^ ^tusm^if-^ s 1 . ^IfPlf^ff-^s 2 

LT^It • :*:fig^7=Vv|FiJ 2 5 Oli, ^>ir^J>ir tmt-T^^m^^^^y h 2 6 0 
A~ 2 6 0 C(Z)5iS^jifi^^:bitS r^(c:J;l9^5/ hn/}?-/ h 2 1 O (7>^1f 

2 6 1 5 -^^^rL- 2 6 1 Afi r^^tJcj i! V^ ^S^^R^ 

^-rt><^-efct) > h 2 6 1 Bfi rigas^j ^ v^ 5 ^^tr^i" 

^Jft^::^';/ h 2 6 1 C}± TjlK^j ^ V> 9 ^jj^^^i" ^> -Cfc S . ^5*^^^ 
>y h 2 e 1 A~ 2 6 1 Cfi, "Itlb^^ 5^ h 2 6 O A~ 2 6 O C t l^^i-. W^i^<D 

^ tm\:-r^'^M:=^=-^y h 2 6 1 A~2 6 1 C(7)3t;SSrm^-a't5-^ir'5 r ^ {^J: "9 
^5/hn>K5/h210 cZ):z|ctg04^S^*mL. ;*:tg<^l^^^ib ^^7=VWb LT V^ 

5 o 

r o J; 9 I- LT^If • ;*:tM^7=VPSi5 2 5 o fi. m^im^S i t^^mnim^-S 

2 tiH^mnm^-s 3 txf^^Atimns 1 ~s 3 ^;lS-^v^Ttfitl^=:y h 2 6 

O A — 5 O CSU?8J:3jtcx=i iyh26 1A~261 c (TDStiT^^n^tb^-fk: $ -^5 

„ ^i.xm^ ' ^m^T'/i-^2 5 on, :i(Dmt\^ti^Wi^=^y h 2 & o a--2 

6 o c(D^m^m^'^?>:it\'x^mm<D^m^^^-t^t^i^. mtvtim^ 
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^:=^^y h 2 6 1 A~ 2 6 1 C <D^m^m^'^i^'± ^ t iZ. ^ <9 ;*:t6<Z)4^S^^^ 

^^mmn 2 5 1 i:imm-r^o 
t vi -ST', ' ^m^ey^/u^ 2 5 on, m^^mmm 2 e o <d 9 ^mm(Dmwi 

Sf,^r^5, h260Ai: r^u$j iflij^x- 5, h 2 6 0 B b^V^^nU^XZ-H^^-Y 

O K<D^^^^% ^-r^t^XL. ^(OW. r^L^j if Sb^^ 5/ h 2 6 0 B<D3^^ 

■Itijja-^-/ h 2 6 0 A(D3S^;DS;>c# < 5 ^ ^ C T g ^ (d rggu^j Ifilj^ 
^5/^ 2 6 0 B(^3iir2r<£T$-a:5o [^^{^^If • ^^^=^^^^^2 5 O 

1fl!l^^5/ h 2 6 O BCO^^^S:^^ < ^S^ r^L^J ■Itib^:::!^/ 

h 2 6 0 B(7)3^^;dS;k:^ < 7^^^ - ^ tc:;;£;CTg^{c: r^tl^L^J 'tflb^^o,|.2 

6 o A(7)3^^^{g:T$-fr5o 

*fc, • ^tg^T^VVgP 2 5 0 fl, r^^L^J t*lt>^:=^ 5/ h 2 6 0 B ^ Fig 

•9 J 1f»j^=5/ h 2 6 0 C ^ ^ta2$ij;^6^{c$t'a'-r'5 i .!r {c<J; «9 . !f{cfcfc 
d^ixfc t rig«9j 5^ h 2 6 O c<^3t^Sr:^^^ < -rs ^<7) 

^ r^L^j lf»ri.^o/ h 2 6 o Bco^ir^^fb^-^S J: 5/^A;^i*^s 1 

3:i5W^$nTV^/^ < -C^). r^.«9j tt®)^= 5/ h 2 6 O C (T)?^^;^^:;^: t < 5 
^irfdjcSCTi^ld r^u^j tSlft^^^^^/ h 2 6 0 B(^3fiS^li;k:$-li:5o I^^ 
{-^tf • ;*:Hg^7=V^SP2 5 0 r^L^J itl&^=:s/ h 2 6 O B (D?^;^^^:^: % 
< jfeS r^L^j >mW^=^=--y h 2 6 0 B(^)3i^dS;k:# < -5 ^ i: {Ci^;; C 

Tg^{C r^.«9 J 1t«J-=^=^ 5/ h 2 6 0 C<^3i|^^lf ;k:$-&5o 
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tB2$ijsj:6<j{^^^L. mmm'^\^f'm^^=^y h(Dv-h-:^(DmM^='y h(Dm 

0 3 4 {ZlMoT. g§1f • *tg^7=V^g|5 2 5 Ofi. ^S<^>ff ift^^^fil^fP 2 5 1 

^£ t'(DnW}(D^m^7r<-rnW)mms i 2id5^^$tT.T*5«9. i^— (Z)A;^if^s i 

Ai*:6«J(::(i|g| 3 7 i^^-t X b ^tf • i^^'^'Tf^U 2 5 0 fi, 5/ 
h 2 6 O A~ 2 6 0 0(DmW(.\Z., ^ if^ y V 2 \ 0 OfrSl ^^-TfrSitf ^ S 
1 2 ^ A;^1f 1 ~S 3 ^ ^St^l^tf 5/ h 2 6 0 A~ 2 6 0 

li^^^^5fcJ?)(Z)^^1f^S 1 4 A~S 1 AC^^^-r^m^^WmWi2 6 5 A 
~ 2 6 5 C^^n-€tl.^tt. ^m^m.mWMW.I 6 5 A~ 2 6 5 C tH $ H 
SSfiSlt^S 1 4 A~S 1 4 C(::fc;;CT#'|fijb^^iy h260A~260C<D^ 

^JxMif ■ :^m'e^/u^2 5 o«, ^-if(eH^^<<SrLfci:#(^8i^/^-ef>n 
9 A;/jW#S 1-83 ^;d55^^Jt^p^2 6 5 AiZ^K.ibtl^ r^tLL^J 

tfffij^=5/ h 2 6 0 ACDmrn^mM^"^^—:^. mh7^)^(oitm^Mn'pi^m^^i: 

fcl^v^9A;^1f^s 1 ~s 3 ir^55i^iti^gg^2 6 5 A{;i^x. fjtbT r^tb 
L^j ffSj^:=^5' h 2 6 o A(7)gsir<Sr^>ft:$i±/^i^o 

^(DX oi^m^ ' :^m^y'y^U2 5 o«. A;'3lf#s i ~s 3 fcifc^fc < 
Xfiii^t^-^s/ hD7}f 5^ h 2 1 O (Dnm^Trirnmmns l 2 '^#R^L;fe;65^># 
Ifft^no/ h 2 6 0 A— 2 6 0 C(^^^<^^^-r5 ^ t i^X ^ . m^}^i^h7b^<D 
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5riHi®-r5^: ^;&5-e#5o H^t-. mm - ^m^e^/u^ 2 5 o 

2 6 1 A~ 2 6 1 C(7)^'^^)|^^(^ LT. ^^^^ $ A;^tf ^ S 1 ~S 3 
Kjtt^S 1 2 {3lS'^V^T#^3H:^^5^ h 2 6 1 A~ 2 6 1 C<D^mt:^tl^*tim 

ai-<fc J: 9 {-3S^*i^^MI^2 6 5 A~ 2 6 5 C{i, A;^1f^Sl~S3 

^it^s 1 4 A~s 1 4 c^^mi^xmtjir^ x ^ fj:mm-^^y) . — 

2 10 iCL-OttSr^fc-frS r ^}d5T-$ -So 

^'If ^7=Vu};::ov>T«. fliKT) p 4? 5/ h^g (i^Tx tB^n ;}? b ^ V> 

HI 3 8 {d^-r j; 9 ^tf 2 7 1, mmRxfmmmm 

§152 7 2, MU^i;lx^°^^-^5'^M^t«^^B2 7 3 ^i)i^S^^{z:j:«9, >|=B^njJ^5/ 
^af^^•r5^'lt^^^^a5i;5^^/^ «9 . h(3r,gj,f^^-t :/^^X*M^XL> ^If 
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3 (c^-r-^>r 2 2 1 ^^h(D'^pm-^s i b T-&ofc . El 3 3 iz-TT^-rm^w-^ 

as 2 2 0 7l)^h(Dm^in^-S 2 BT'feo/c -fSo 

him.'ox\^^^m^(Dmmm^ri y h(7)Si(DW)^ (Dmi^y^'^' —^^^^wi. 

y y(DmW^<^ — >i>^h^^niirsy h <Z)ff fjd^ ^(^) J: 5 ^i^i*^^ W b//h^m3&^ 

um.ikxy^mmmm^2 i 2\^^ mimm^m.mu2 7 1 t>hmhf\^x%fz.mm\^ 
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S^v^T. ffi^njK^/ h<7)14*&, ol^v^<^>5:>, mm&^X-^^ tTi^^ 

tt/c1t^cr)|^Ofc6^F^F*9{c:*5ltSif^^|&«9 mbX. ^tf <^^t±if|J-a'^^^^ff-r 
mmy<^ ;^'-^^w.mm^2 7 3 mm^r'^i^ (MrP^^izn. mm'^m^^ 

mm\^m-r^y<y t LT, ±i^Lfc3tl^iiMK^2 6 5 A- 2 6 

5 C<7)^N°^pt-^^^|gL.x^> J:V^o rcD®^. ^^lti^SB^2 6 5 A~ 2 6 5 

e^SS^tf^S 1 4 A~S 1 4 C^dS^^^tl.'Sc^T. m^it. t) o{S< Lfc »3 

^7=v^gi5 2 5 o fi. A;^if^s 1 ~s i 2 x-;h^-ti^'^x 

i«ia«i^fi52 5 1 {cm;^-rSo ^lt. %.m.(D'^m^-m.mm%2 ^ \%i^<Dmi'^\^ 

(^1f jytffilf^S 10a) ^c:S-^V^T^^x b n jjf 5/ h 2 1 O <7)tf id ?r^^-t--5 ^ 
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0 3 4 t^MoT. nm^mmm^2 s i m^m^s i ^^lasit^m^s 2 
^i^^tff$sm-^s 3 tmm • :*:tg^^sts^s 1 0 tnmmns 1 2 i:-e^^sA;^ 

<f«s 1 6 1 i.xmmm^mm^2 5 2(;iii^wi-5o 
:i:<*:6<ji^«i§i4 o{^^-rj;5{-> nm^mmmu2 5 i^^i^mm^thtc 

#-rS#PI:2^— h-e h V2 6 7 ^ f^tvS T/V=f U XJ^ trffl V^TV^S^ r (7) J; 5 
S 1 4 fc:nX'^£<m^<DAtl^ms 1 4 bTfrSb^^^LTV^-So 

<^ 5 ^^-t^— h s t 5 {djg^-rs— rgxv^sj ^ v> 9 h s T 2 
(;ijov>r, r$e#;5j ^v^^ A;^1t^s 1 4:ds#^^$tts ^r. r^:£oTv^5J 
9 b s T 4 {^3^#-r5o r i 5 h s T 4SU«;^7"— h s 

T 5 fi, frlftfil^— -efcoT^jji*(^A;'3if #s 1 4 <7)ffiS;i5^/i oTv^s r ^ 

. m«<5o;^7"— h^^5>:<z>;^7"— h{3:S^$-^6o h y ;<f'-<^=Br^M^ LTf^, M 

;/3iS^s 1 4 7i^A:fJ^thtz. X«^tf • ;*:tg^7^/i'lfP 2 5 o /D^ b^il&^ixS^lf 
• *Het>tli1f#S 1 0;55^-rtf»)^:=^5' h 2 6 0 A~2 6 0 C^tJ«^>H:^= 5/ h 
2 6 1 A~. 2 6 1 C(D^1iS^(D ^ ib , mM(D^=.^y h (D^m^^m^<DmW^m:ttzL 
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mm ' ^m'i^m'Wms 1 o i>^7ii^-rmm^=- 5^ h 2 e 0 a- 2 e 0 cRxj^mM^:=- 

h 2 6 1 A~ 2 6 1 C(D^m(D b WfM(D^=. y Y (D^mi!)>'B\'^<Dm\U^f^ 

2 5 1 f^, -eaj;!}*!^ — (7)|g^it^S 1 d5A;^$tvTti. mW}=^==- y b 2 6 0 
A— 2 6 0 ClBLXf'^i^:=^=^ 5^ h 2 6 1 A~ 2 6 1 C(D^m\^)^- CTMt'^S^^T^ — 

tJ§oTtT«)^^^«gf5 2 5 i«. Wi^^f\.^^ummt^-s 2^m\^mK.\in 

(Dm\^^<Dr>hi}^m.\^m^f\.t:L^ t L> ;6^oi^1t . :*:tg4^tSif ^ S 10^ 

ai- ipj jftlj^^^/ h 2 6 o C(D5SS;iSBff^J^ii^ii:je^Tt?fc'5 i ^ b 

^^^^«lfP2 5 2{^^m-r'5o 
rig«5j -tf 5/ h 2 6 0 CO^^;55^^(Z>Bliit£^T-efc , ;&^o r*3^;&S-^ 

r^gt? J If 5/ b 2 6 o ccc>g^S;ds^^<7)Bi^I£ji_L-efc-5 r t ^^^ffi-rs i 
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/c^'lt . >i?^m^WMns 1 0:dS^-r'lt«J^^5/ h 2 e 0 A- 2 6 0 C5.tJ«^*^ 
= 5/ h 2 6 1 A~ 2 6 1 C(Dm^<D 0 *jB»fM<^^=^ iy h 0 3S^{^:S-5V^T. 

(Dy<^ ;i-^\::jt^crcnmm'^mns i 6^^^lt^#m^^«^fis2 5 2{ciii 

^ s 1 - s 3 fi. ^-It • ;*:tB^-7=Vugl5 2 5 0 RXJ^nm^^mm^ 2 5 1 {^A;^i ^ 
ix5^-r 5: ^ir{c:jEc;;CTlt^<Z)rt^j5S^/i5fc:ii). i^lt • 2 5 0 ^ 

h 2 4 2 Ji, ^^;^/^-ebi^:feJ <b v^ 5 ^gPtt^m-^ S 2 ;d5 

^it • .*ffi^^Vi^gp2 5 0{cJ:oT ^5ttbV^J ,bv>5i^1f • 

5 nz.mm-r^:d^. rcot^t^ic:*5v^-r. r#;i3g(DHtf{c*>sj t\^^^^^mmm 

^^i§^a«lfP2 5 2 {:ii^m$ii:5 J: 5 (-^^ $ tLTl/>-5o 

0 3 4 {'Mo ^^jg^^fliifp 2 5 2n. nm^^mmm^ 2 5 i d> b^ia $ 

■)oS»\^'^&(Di:ofi:r^'f-=L=sL^^ 2 3 3 A~2 3 3 N (Z)^^ d J; o $ 
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8 ^±^]^xm^Mmm^ 253 i^illffii-So J: v)^^y hu^;^ h 2 1 on 

=g:<!|s6<j{::«g|^S^^fl|gp2 5 2(i. 5/ h a tJ? h 2 i o j^s i: i9#5^^:Sr 

1 oa^t <9#s^i&^y — KNDj ~ND5 xmirt^iz. mm'^mfj:2^(Dm 
mmm^mm^2 5 2«. fTi&^^^«iHS2 5 1 ^^^nmrn^^mms 1 ejo^^^ 
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S 1 8 >lr^J#:^«|FP2 5 3 {;i#x:S„ ^ ttj^^ LT 2 5 2 fi. T 

t^h rfcs<j ^v^5y— KND4 i^M-S^l^^g^^-rs i ^ J: i?^3S^th 

•rxo/j:nw}m^mms i 8^^figuT$iji^a«ifP2 5 at^inw-rso 
0 3 4 i^m-:>xmmmmn2 5 3 nmrn'^mms 1 s ^s{^:Ti5'^a.^- 

2 3 3 A— 2 3 3 N^mW}:^'^^ tc.ib(Dpmin^-S 5 Sr^^ife L. :iH^T^^ 
— ^$'23 3A~23 3 N{;ii||tU U T ^ f^T ^ ^ a. oi — 23 3A~233N 

(5-4) :^mm(omm(owji^Rxf^^ 

£^±(^«fiK(^:*3V>T, =1 :/ h n — ^ 2 4 2 (^^tf • ^tg^7=V^§|52 5 0 
*&$tbSA;'3<f^s 1 ~s 3 (;lS-5v^T. hr2^<y h2 1 o (Drnf^RXf^m 

^ LT. i^it • y^m^^y^/l^'^ (El 3 8 IC:T^-t-^1f ^7=VP|a5) 2 5 O fi. +B^t3 
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hn— ^ 2 4 2(D^^M^m#llE|5 2 5 2 , 2^ h n 5/ h 2 1 O 
O m ^£ <7) ^ 15. j5 . ^ J6 ^ J?) f> fc 3f ^ O gg ^ S T ^ 4 ^ ^ ^ ^ < k ^ -fr T llj 

Je^±<^«^le: 33 v h o — ^ 2 4 2 S A^jlf ^ s 1 ~s 3 izm^ 

(5-5) m(DmM<7)w^m 

$^5o WPS^~ h-^ h >^T-ti. A;'jtf #s 1 4 J: «9 h 
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2 7 2 izm^o 

>^mm^mm^2 7 4^. mmm^iimmu2 7 1 f)^h<Dm^xn^:^y hc^mmv 
tin7b^mi^m^nx\^^m^i^i-im^rn h7im^^i^\f^^^tmm^nx 

^hi^±^(Dm 5 (Dmm(Dmmi^:irs\,^x\-±. ta^nTj^^, h;^? 1 i^xih^m^i^i 

^ i:;5S-e#s„ ^^<7)1=g^n 5, h 
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J: 5 ic: 5 o 

^m-^<^^<'^ — :y b L-C?^^bT*5< ^t\Z.^^^ m.m(D^^:^s^y h^l§ISiJT-^5 
-C*5< r<b(;iJ:«5, m.Wi(Dxj:^s^y h^lHBUT'tS cl:9(^bTtj«J:v\ «fij^fi\ |^ 

^ p>{::±ife<o^ 5 (Dmm(Dj^m\^^\'-'xn. if /5^e><7)jg^^ y v=iiy 

V-ci—y^mn^ 2 3SU«-x'-ri5' 221 -C/^5=i-v:xK^{t^2 4 0^;^^LTA 
V^ p <tK)t::^i~1f h 2 6 0 A~ 2 6 O C ^ , T^SI^CJ. TISBS^J. Tjl 
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mms h 2 & i a~2 e 1 c t^m^^^xmmRxj^:^ 

««J;t(*ifB)^=^5' h 2 6 0 A— 2 6 0 Cf;i r;^L$j i: 5 ItSj^^T^-TIf S&^=^ 

5/ h^ii^BL/c«9 , 8^*^:::i>;, h 2 6 1 A~ 2 6 1 C{;i rglfg^cj ,i:V^9^3te^ 

tP^SPtf^m-^s 3 ^^tf •• ;*:t6<^^itf^S 1 0 ifflblf^S 1 2 ^{c:S-^v^T 
^<Z)tTl&«r^TWj^^^#|g|S2 5 1 ^;lJ:oT^^Lfc:^-a'{-ov^TiE'<;^c;$^ 

tL^fe}3:fffc:(:i>«^7"- h^^fiJcL. ^^^fefife L/c>^x- h (^1^;; ^::T^Tl^I^^^-r 
tL^^^v^o 
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i^(D^^mnw}m'^mms 1 e^^nnnxmrnmrn^A si^imm-r^-:^. m 

^ S :i t (^RB^^tL-r, 1114 4 {^TFi-J: 5 i-s J: "9 mil<^;^IJ:^ffl<7)fl|fiK i: 
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m (D m m 
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■ti: jfe e> ^ Y t: ^ -fr 5 ^ 2 ;^ 7" 5/ ^ 
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-h IB ^ 2 -7^ 5/ 7" . 
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trSb ^ y=V^^ M <i: ^ ft X. . 
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1 6 . ±l5^tf ^T^Vl-fix 

;?ffiS:TJ«X}i#±IS^3jt(7>^-?^ ^ — ^#1^. #_bf21f I^)^^U^Xtt^±IB^5^ttc>l^|■ 
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2 0. JilE^^^^fb^^fi, 
2 4. ±m^2(D:^T y:f'vn. 
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2 6 . Jiia^lf ^7=VV}i, 
2 7 . ±fa:$:tg^7=VwJi. 

2 8. JiiaH 2 y:/-^fi, #±l5^Pgir<ir {ci. 
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3 0. ±W.^ 2 (Dy^T yZfXn. 
3 2 . _b|B^tg^7=Vvti, 
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3 3. f(!l<7)n/J?s/ h^g(7)m;^$r:^^-r5^^^^^^ 

3 7. Ji|B^^^^S«. _biafl!l<7)n;J?5' h^g;i^?><^!^<f 7^-i5'Xfitt^7='-i5' 

3 8. ±mi^^m\:^m^. ±m^^mm^^<Dm^*mmi^^-^\'^x. 



87 



wo 01/39932 



PCT/JPOO/08472 



itm-r ^ ^ t J: V) , mm^m^'t^ 
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Attorney Docket No. 450108-02861 



New Patent Application filed July 27, 2001, entitled: 

ROBOT APPARATUS AND CONTROL METHOD THEREFOR, AND ROBOT CHARACTER 

DISCRIMINATING METHOD 

corresponding to PCT Application No. PCT/JPOO/08472 
filed November 30, 2000 
Express Mail No.: EL742691535US 
Date of Deposit: July 27, 2001 
I hereby certify that this application and the accompanying papers are being 
deposited with the United States Postal Service "Express Mail Post Office to Addressee" service 
under 37 CFR 1.10 on the date indicated above and is addressed to: 

Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231. 
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ENT COOPERATION TREA 



PCT/J POO/08472 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



TANABE, Shigemoto fDC^Cn /nr\\ 
Green-Fantasia Building aiT t 1 1 VC ''j 
5th Floor 

11-11-508, Jingumae 1-cM 
Shibuya-ku 
Tokyo 150-0001 
JAPON 



Date of mailing (day/month/year) 

21 December 2000(21.12.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
S 00 P 1441WO00 


International application No. 

PCT/J POO/08472 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name{s) of the applicant(s) and State(s) for which they are applicants: 

SONY CORPORATION (for all designated States except US) 
SABE, Kohtaro et al (for US) 

International filing date 30 November 2000 (30. 1 1 .00) 

Priority date(s) claimed 30 November 1 999 (30. 1 1 .99) 

30 November 1999 (30.11.99) 
30 November 1939 (30. 11 .99) 

Date of receipt of the record copy 

by the International Bureau 15 December 2000 (15.12.00) 

List of designated Offices : 

National :CN,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 

time limits for entry into the national phase 
I X I confirmation of precautionary designations 
I I requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: y'^^^y^ 

^nji rCARASHI 

Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 
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rnational application No. 

ANNEX TWDRM PCT/IB/301 1—^ PCT/J POO/08472 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is. reminded that the "national phase'* must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 



The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 



In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 



For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume 11 of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GR and ES became bound by PCT Chapter II on 7 September 1 996 and 6 September 1 997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important xo check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations nnay be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REOUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or International application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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